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COMPLETE SPECIFICATION 

Process for the Production of Basic Dibenzo-Oxepin and 
Dibenzo-Thiepin Derivatives 

Wc, C. F. Boehringer & Soehnh G.m.b.H., a body corporate organised under 
the laws of Germany, oi" Mannheim- Waldhof, Germany, do hereby declare the 
invention, for which we pray that a patent may be granted to lis, and the method 
by which it is to be performed, to be particularly described in and by the following 
5 snnwrir: — " 5 
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in which X is an oxygen or sulphur atom, R is a hydrogen or halogen atom or 
an alkyl or alkoxy radical and A is a tertiary amino ^ioup and the acid addition 
salts and quaternary ammonium compounds thereof, these compounds being produced 
when a cyclic ketone of the general formula: — 


15 


20. 


ii 
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(ii; 

in which R and X have the abevv-given meanings, is reacted with a Grignard 
compound of the general formula 

Hal— Mg— CH,— CH,— CH,— A, 

in which A has the above-given meaning and Hal is a halogen atom, and the addition 
product so obtained decomposed, to give a carbinol of the general formula: — 

hc'- Ch 2 -Ch 2 -ch ; A 
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Ihiw^binoi To «ii"\, ha rf C th V"- b0VC - si ™ m "ni"-«, and water split off from" 
an add nddi. nn g lu ncd com P nund > w h"* is, if desired, convened into 

an aud addu.on s.il or a quaternary ammonium compound. The preferred tcr- 

hete o'v £? PS , A 3rC K l0r C>:amp!e ' dialWamino groups or m^Smfog 
^whic^ ">- lidin °» Choline Sr pipe**,* 

by reac^ng comTun^s'S 5TgS^ ^ ^ - - * 


CH-cn 2 -cn 2 -y 


an) 


ptom h o? a^h™; h V V hc S?mC m " nings as abovc and Y represents a halogen 10 
..torn ot a sulphonic acid ester group of the general formula — O— SO R ;„ 

Ketones of gencrai formula 


en) 

30 i n om^n h ds R oft n he g^orm^ mCJningS * ^ ™ 

Hal— CH -CH : — CH : — OR', 

compounds of S rula UT -™ i u a u br ? mine at <™- The starting 
produced rom So aibSd s 5tf n 4 ic h A> ; T? "'^ there are fi ™ 
alkylidene derivatives of oencral fcrrnufa f V? hv h r' V °i bCnZyl radicaI ' ^ 
benzene or alcoholic nldrS lo ic S an^ thL chl ° ride in 

general formula flir, in whVh v I • se convcrle d »nto compounds of 

acid. C.SS ^ eneraMormu a V K a^f "? T^** 

upon boiling with alcoholic hvdrocMoric acid ell '/"--butyl radical, g ,ve, 
which can be converted with, o eSmpfe 'Si ht °H f0m,Ula (VI} 

general formula III in which' Y s a cEine S ih" ' ™° com P 0 , unds ° f 
45 illustrated in the following reaction sequence - hc reaCT10ns ,nvolved are 
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HO C^-Crtj-CHj-OR 
(iv) 



CH-CH a -CH,OH 

4 <»>" 


The following Examples are given for the purpose of illustrating the present 
invention, the percentages being by weight: — 

Example 1: 

5 11 - ;3 - dimcthyiiimino - propylidene. - 6,11 - dihydro - dibenzo - [b,e] - thiepin. 5 

Method I: 

(a' A Grignr.rd compound is produced from 4S ml. 1 - benzyloxy - 3 - 
chloropropane obtained according to the method of Bennett and Hock, J.C.S., 
1°27, pp. 4~3.. 476' and 6.3 g. magnesium in 100 ml. ether, in the presence of 

10 1 ml. methyl iodide, by boiling tor about 2 houn until all the magnesium has ]0 

reacted. Subsequently. 3S.S g. 6.11 - dihydro - dibenzo - [b.e] - thiepin - 11 - 
one, dissolved in 70 ml. of a mixture of tetrahydrofuran/ether (1: 1), is added drop- 
wise ar room temperature, whereby the reaction mixture slowly begins to boil. The 
reaction mixture is boiied for 4 hours, cooled, an ammonium chloride solution added 

15 and the mixture extracted with ether. The combined and dried solvent extracts are 15 
freed from solvent and the oily residue (75.S g.) is crystallised by trituration with 
115 ml. ligroin/ether (9:1). There are thus obtained 43.5 g. (68.5% of theory) 
11 - ( 3 • benzyloxypropyl; - 11 - hydroxy - 6,11 dihydrodibenzo - [b,e] - thiepin 
with a melting point of 69 — 73'C. By recrystallisation from isopropanol, the melting 

20 point rises to 76— 77~C. 70 

(b) 10 g. 11 - (3 - benzyloxypropyl) - 11 - hydroxy - 6,11 - dihydro - 
dibenzo - |b,e] - thiepin, obtained according to (a), and 20 ml. acetyl chloride are 
boiled for 1 hour in 100 ml. chloroform. Volatile material is removed in a vacuum 
on a water bath and the residue distilled in a high vacuum. Yield: 8.4 g. (88.5% 

25 of theory; 11 - (3 - benzyloxypropylidene) - 6,11 . dihydro - dibenzo - [b,e] - 25 

thiepin with a boiling point of 245 — 250-C./0.1 mm Hg. 

(c) 16.5 g. 11 - (3 - benzyloxypropylidene; - 6,11 - dihydrodibenzo - [b,e] - 
thiepin, obtained according to (b;, are boiled, with stirring, for 3 hours with 
100 ml. 48% hydrobromic acid. At the end of the reaction, the reaction mixture 

30 is diluted with water, extracted with ether and the combined ether extracts washed 30 
neutral, dried and the solvent removed. The crude product obtained (18.3 g.) is 
brought to crystallisation with a mixture of ligroin and ether. There are thus 
obtained 6.6 g. (43.5% of theory) 11 - (3 - bromopropylidene) - 6,11 - dihydro- 
dibenzo - [b,c] - thiepin with a melting point of 132 — 136 C C. By recrystallisation 

35 from cyclohexane, the melting point rises to 142 — 143 ~C. 35 

(d) 3.3 g. (0.01 mol) 11 - (3 - bromopropylidene) - 6,11 - dihydro - dibenzo - 
(b,e] - thiepin. obtained according to (c), are dissolved in 15 ml. tetrahydrofuran 
and heated at 95 — 100 r C (boiling water bath, for 3 hours in a glass autoclave, 
together with a solution of 2.7 g. (0.06 mol) dimethvlamine in 10 ml. ethanol. Water 

40 and 6N hydrochloric acid are added and the reaction mixture is extracted with 40 
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ether. The separated, aqueous acid pan is rendered alkaline with a dilute sodium 
hydroxide solution and the oil which separates is taken up in ether. The ethereal 
solution is dried and the ether distilled off, leaving a residue, which, upon hi»h 
vacuum distillation, yields 1.8 g. (61?.', of theory) 11 - (3 - dimethylamino - 
propyhdenc, - 6,11 - d>hydrodibcnzo - [b,c] . thiepin with a boiling point of 176 5 
— 1/S-C./0.1 mm Hg; the hydrochloride melts at 218— 220 C C. (recrvstallised from « 
isopropanol). v 3 

Simplified method II: 

Pi-*'!* 1 , m0l) 6 d l l - dih y dro - dibc ™ - (Ml - thiepin - 11 - one are 
dissolved in 20 ml. tctrahydrofuran and 20 ml. ether and reacted, as described above 10 10 
under v a., with 3.6 g. (0.16 gram atoms) magnesium and 28 g. (0 2 mol) 1 - 
benzyloxy - 3 - chloropropanc in 60 ml. ether. After decomposition with an 
ammonium chloride solution, there are obtained 51.1 a. crude 11 - (3 - benzyloxv 
propyl) - 11 - hydroxy - 6,11 - dihydro - dibenzo - fb,el - thiepin which is boiled 
15 lor 1 hour with 200 ml. approximately 3N alcoholic hydrochloric acid. After 15 15 
evaporation of the solvent, there are obrained, bv high vacuum distillation 29 2 
f : il ;, ( ?ow^ 1 ^ t> ' pr ?P y |idene) - 6,11 - dihydro - dibenzo . [b,e] - thiepin; 
yield: 81.5% (referred to the thiepinone derivative used). 

13 5 8- of this benzyloxypropylidenc compound and 80 ml. 48% hydrobromic I 
*i acid arc boiled for 3 hours and worked up as described above under (c) The so 20 20 
obtained crude bromopropylidenc compound (15 g.) is taken up in 37 ml tetra- ' 
hvdroturan and reacted, as described above under (d), with 9.8 g. dimethylamine 
in 3/ ml. absolute ethanol. After a high vacuum distillation, there are obtained 
"Vf ?• 11 " ( 3 " dimethylamino - propylidene; - 6,11 - dihydro - dibenzo - rb,el - 
thiepir^v.th a boiling point of 16S-175=C./0.1 mm. Hg; the hydrochloride melts 25 25 
at 216— 216 C. ^crystallised from isopropanol). Yield: 3S.5%, referred to the 
benzyloxy - propylidene compound, or 31.5%, referred to the initially used thiepinone 
dcnvative. - r 

Example 2. 30 
30 11 - (3 - monomethylamino - propylidene) - 6,11 - dihydro - dibenzo - [b,e] - 30 

thiepin. 

ru , 3 ' 3 f'. (0,01 mo p. 11 * ( 3 * bromopropylidene) - 6,11 . dihydro - dibenzo - 
[b.e] . thiepin are dissolved m 15 ml. tetrahydrofuran and heated, together with 
« I S on Un ° n in n=r hi T 1 ' monom , eth ylamine in 10 ml. ethanol, for 3 hours 35 
u . ~7<n°? S d ht \ W ?l km ", , UP anal °gO"sly to Example 1 (d), there are obtained 35 
li g - {5 X° 1 -1°^ (3 " monom «hylamino - propylidene) - 6,11 - di- 

Hydro - dibenzo - ib,e] - thiepin with a boiling point of 183— 187°C /0 1 mm Hg- 
the hydrochloride melts at 235— 237°C. (recry"srallised from isopropanol). 

EXAMPLE 3. 4 
40 11 - ,3 - [4 - (2 - hydroxyethyl) - piperidylj . propylidene J- - 6,11 - dihydro - 

dibenzo - [b.e] - thiepin. 
ru i 16 " 5 u- g - f0 ° 5 U J T (3 " br °mopropylidane) - 6,11 - dihvdro - dibenzo - 

|b,e] - thiepin are dissolved in 75 ml. tetrahydrofuran and boiled for'5 hours, together 

45 Z Jl h ft^c™? 4 T ?, ■ M™ 3 *"^ 1 ) - piperidine (prepared according to 
4D the method of K. Stach et al. Monatsh., 93, 1090/1962\ 

After the addition of 'dilute hydrochloric acid" and ether, the aqueous acid 
pan is separated off, rendered alkaline with x a dilute sodium hydroxide solution and 
extracted with ether. The ethereal solution is dried and the ether distilled off 
leaving a residue which, upon high vacuum distillation, yields 11.9 e (65 6% of 

h~k ' * [4 u-, (2 :. h >- drox y«hyl) - piperidyl] - propylidene 6,n 
dihydro - dibenzo - fb,e] - thiepin with a boiling point of 235— 255°C./0.01 mm 
rig; m.p. 50 — 52-'C. ' 

Example 4. 

11 - -|3 - [4 - (2 . hydroxyethyl) - piperazinyl - (1)] . propylidene } - 6,11 - 
. e ,„„,„ dihydro - dibenzo - [b,e] -thiepin. « 

6 g (0.01S mol) 11 - (3 - bromopropylidene) - 6,11 - dihydro - dibenzo - 
4 7 V ar ^ d f olv ^ d ,n 30 ml - tetrahydrofuran and boiled for 5 hours with 

JJ Lr£2 „*T M i, (2 - -■M'oxyethyl) - piperazine (prepared according to 
the method of S. McElvam et a!., J.A.C.S., 76, 1126/1954). Working up is 
60 carried out as described in Example 3 and here are obtained 4 0 g (44^ 0 
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6.11 - dihydro - dihcu/o 
mm Hg; ni.p. 60— 62-C 
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^epm uitli a boiling point of 15S— 165*C./0.01 


» • (3 - [4 - (2 
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Example 7. 
nydroxyethvl) - piperazinvi /n ~ r-j 
^tl.o/dibenr^f™!.^, * P^cneJ - 6,11 


6 11 ,? lhc ™ eth3IIe - fiilphonic acid ester 'of ii'T* i, a 

6,11 - dihydro - dibenzo - [fccj . 0 in an(J ttr „ 0 ' 11 " (3 - hydroxypropylidcne) 


arc dissolved in 30 rnl. absolute tetrSrofuraV'.nd "hV."^^'^^ " P'P«m ne 
addition of water and ether the etne-enl • °' led for 2 nours ' After the 

nmes with water and sub^n R*', J^d u £ « d «nd extracted several 
acid solution is now ix.-r.d-rH -il-v.o "°" ute "\drochlonc acid. The aaueous 
"acted with ether. hel 'extra bit ^ h > dr0xide »'«ion anTex- 

wsidue again taken up , n absolute e h r Z T eva P orated "> dryness and the 
equated with ethereal hvdr.cn oc acid' nnd a? eTff"^ h *"*M°ri* is pre- 
or a short time. There :lre thus obtained 4 3 h oft , ° ilcd wirh di °™ 

}4 - (2 - hydroxyethvl:. - piperazinvi I ' i l • , d,h >' d rochlor.d e of 11 . .'3 - 
lb* - oxepin (43% of th^ lirh , J ^ P ■ ^0pyIld . cne ^ " 6 ." - dihvdro - dibenzo- 

dihydS 2 . dSo.: rb!t-o\S d a Si 11 • (3 - Mroxypropylidene) . 6,11 - 
™ |: 1} ■ (3 - hydro'xipro^iS^^i \ ^T"^ PK ^ Kd as foI1 °^ 

chln d f° 1VCd in 45 nl - P> rid ^ «id cool* \o'o*C- 1 s ■ dlbC !! Z0 " fb ' e J * oxe P''n 
cnlonde are now added dropwise at )£lyr° f; S medlane - Aphonic acid 
stirred for 30 minutes at 0-Q and I sutacauenrl « u" 5 ' the reaaion mixtur e is' 
product is poured on to ice mNed «-irh . J i h ° Ur at 2 ° CQ The reaction 
treated with dilute aqueous ^ hva o^l- ''^-i? 1 " and ether and *e ethereal part 
arying the ethereal pan with anhvdroir d , s " b sequently with water. After 

» a small volume, wLrebv a "v^°£ sSrTseS^ -Sf S ° h ' ent is 
of the ester (71.7 ;. of theorv.. with !/* J,^ p*^^^ - obuined 6.6 g. 

11 73 r . /, . . Example s. 

- - »3 - [4 - (2 - hydroxyethvl. - piperidylj - propvlidene <• 6 11 Wh „ 

In a manner analogous to Sescr^ : °F P ^ " ' " " 

6.0 of the methane - sulpho^ aSt^ /? ^TtJ' ^ ° btained f ™ 
dihydro - dibenzo - [b,e] - „ xeuin and 5 6 "4' - V h}d ™ X y pr ° P K V, : dene} ' 6 > U " 
6-> g. crude il - 3 . (4 - ,"■> hvW T • ( V h - vdr oxyethvl) - piperidine 
dihydro - dibenzo - [b, - iVpin^s" ? $ Y li ' PiP " l 2 yl] " ^^^6^1 
pound in absolute e ther, \he be pk/oSSd^ • a solut '°n of 'this om- 

the corresponding hydrochloride Ih^h a S " ' ' ■ • etherCa| Mrochloric acid, 
isopropanol - ethyl acetate (1:1 meks ar ' Iq'^To^^^" from a mixt ure of 
theory); the compound crvsta ii^e wi h n 7 f ^ 3 - ]9 ^ C Yield: 6.5 g. (79/ 0 f 
WHAT WE CLAIAi lS 1 5 mo1 water ot crystallisation. ' 

derivatives^^e^ne?:, %^Z° f ^ - M - oxepin and -thiepin 
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H — A, in which A has the above-given meaning, and the compound obtained is, if 
desired, converted into an acid addition salt. 

2. Process according to claim 1, wherein the dibenzo - oxepin or -thiepin 
used as starting material is obtained by reacting a ketone of The general formula: — 



5 


O 

in which R and X have the same meanings as above, with a Grignard compound 
of the general formula : — 

j lai — or — cu. — err — OR 1 

in which Hal is a halogen atom and R 1 is a methyl, tcrt. - butyl or benzyl radical 
10 it 1 give a carbinol of the general formula : — 10 


ho' CH 2 -CH 2 -CH r OR 1 


in which R : . R and X have the same meanings as above and this carbinol is (a), in 
the case in which R : is a methyl, ;cn. - butyi or benzyl radical, reacted with boiling 
aqueous hydrobrumic acid to give a dibenzo - oxepin or -thiepin compound in 
15 which V is a bromine atom, or (b\, in the case in which R 1 is a methyl or benzyl ' 15 
radical, boiicd with acetyl chloride in benzene or with alcoholic hydrochloric acid to 
give an alkyiidene derivative of the general formula: — 



in which R, R l and X have the same meanings as above, which is, in mm, reacted 
20 with boiling hydrohromic acid to give a dibenzo - oxepin or -thiepin compound in 20 
which Y is a bromine atom, or (c), in the case in which R 1 is a text, - butyl radical, 
boiled with alcoholic hydrochloric acid to give a compound of the general formula: — 



in which R and X have the same meaning as above, which is then reacted with 
25 thionyi chloride to give a dibenzo - oxepin or -thiepin compound in which Y is a 25 
chlorine atom. 

3. Process according to claim 1 for the production of basic dibenzo - [b,e] - 
exepin and -thiepin derivatives, substantially as hereinbefore described and exempli- 
fied. 

30 4. Basic dibenzo - [b,e] - oxepin and -thiepin derivatives, whenever prepared 30 

by the process according to any of claims 1 to 3. 

5. 11 - \ 3 - [4 - (2 - hydroxyethyl) - piperidyl] - propylidcne ^ - 6,11 - 
dihydro - dibenzo - [b,e] - thiepin. 

6. 11 - {3 - [4 - (2 - hydroxyethyl) - piperazinyl - (1)] - propylidene \ - 6,11 - 

35 dihydro - dibenzo - [b,c] - thiepin. 35 

7. 11 - {I - 14 - (2 - hydroxyethyl) - piperazinyl - (1)] - propylidene^ - 6,11 - 
dihydro - dibenzo - [b,ej - oxepin. 


- [ [b;c] (2 -"oxe^n rOXyCthyl) " PipCridylj " 
For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24, Southampton Buildings, 
Chancery Lane, 
London, W.C2. 

London, W.C.2, from which copies may be obtained. ? 


